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A study of the DBP gene expression in the SCN under normal day length
Kahylin Nesbitt, Feyikemi Oriola, Jamiah Thomas, Zenoviah Graham, Marie-Claire Boutrin, PhD, MPH
Oakwood University, School of Arts and Sciences,
Department of Biological Sciences
Huntsville AL, 35896
ABSTRACT
Circadian rhythms are internally driven cycles that are influenced by light and darkness
exposures, and are controlled by clock genes. The master clock, also known as the
suprachiasmatic nucleus, houses clock genes such as Per1, Cry1, CLOCK, REVERB and
.
Bmal.
The circadian clock sets the timing for many circadian rhythms that oscillate over a
24-hour period to regulate processes such as sleep/wake cycles, hormonal activity, body
temperature, eating, and digesting. DBP, a clock gene, encodes for the D-Box Binding PAR
BZIP Transcription Factor (DBP) protein that influences the circadian clock by positively
regulating the mPer1 promoter and amplifying the circadian clock of mPer1. Also, DBP
regulates circadian and homeostatic aspects of sleep, including rapid eye movement
sleep/paradoxical sleep. Jet lag is a circadian disorder that occurs when the body's internal
clock is out of sync with environmental cues, such as light exposure from a new time zone.
The purpose of this study was to investigate the effects of jet lag on DBP gene expression.
SCN DBP gene expression levels were evaluated under normal day length, jetlag and control
(non-jetlag) conditions at ZT10 and ZT14 time points in C57BL/6NCrl adult mice using
qPCR. Our results showed downregulation in DBP gene expression when comparing ZT14
to ZT10 time points under both jet lag and non-jet lag conditions. Similarly, DBP expression
levels were downregulated under jet lag conditions (compared to non-jet lag conditions) at
ZT10 and ZT14 time points. Our findings suggest that DBP expression levels vary with time
and are affected by jet lag under normal day length conditions. Gaining understanding on
circadian molecular mechanisms will assist in the development of therapies targeting jet lag.

RESEARCH STATEMENT:
This study investigates DBP gene expression levels between the ZT10 and ZT14 time points, and the effect of jet lag
on gene expression.

RESULTS

Our results comparing ZT10 to ZT14 timepoints under nonjet lag conditions are similar to previous findings, under the
same conditions in the SCN.11 Previous publication reported
that DBP gene expression in the SCN was higher during the
day (subjective day) and lower during the night (subjective
night) in both the LD cycle.11 Other studies also found that
DBP mRNA exhibited a robust circadian expression in SCN
neurons.4 Our results follow this reported pattern of gene
expression as we observed downregulation in DBP
expression levels under jetlag conditions. T-tests determined
that there was no statistical significance in the
downregulation of DBP gene expression. One of the
limitations of this study is sample size, which could partially
explain the lack of statistical significance for our results.

CONCLUSIONS
DBP expression levels were shown to vary with time and
were affected by jet lag under normal day-length
conditions.

INTRODUCTION
Circadian rhythms are internally driven cycles controlled by clock genes and establish the
body’s circadian clock¹. Bodily processes such as sleep/wake cycles, hormonal activity,
body temperature, eating, and digesting are all influenced by 24-hour circadian rhythms,
which are governed by the master clock.2 The master clock, also known as the
suprachiasmatic nucleus (SCN), houses clock genes such as DBP, Per1, Cry1, CLOCK,
REVERB, and Bmal. DBP encodes for the D-Box Binding PAR BZIP Transcription Factor
protein that influences the circadian clock by positively regulating the mPer1 promoter and
amplifying the circadian clock of mPer1.3 DBP can be found in the nucleus of clockoscillating SCN cells.4 It is also found in the liver, adrenal glands, and other tissues. 5,6,7 In
addition, DBP was found to be a regulator of circadian and homeostatic aspects of sleep,
including rapid eye movement sleep/paradoxical sleep.8
Jet lag is a desynchronization between the body's internal clock and environmental cues,
such as light exposure.9 Disruptions of circadian rhythms and desynchronizing of the
circadian clocks were associated with disorders and diseases including Familial advanced
sleep phase disorder (FASPD), metabolic syndrome, and tumor development. 10 Zeitgeber
time (ZT) is used for assessing biological time in a LD cycle. 11 ZT0 is light-on and ZT12 is
light-off under non-jet lag conditions.11

DISCUSSION

Figure 3: DBP gene expression was downregulated when comparing ZT14 to
ZT10 time points under both jet lag and non-jet lag conditions.
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Figure 4: DBP expression levels were downregulated under jet lag conditions

(compared to non-jet lag conditions) at ZT10 and ZT14 time points.
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Figure 1: Representation of how the master
clock influences the peripheral clocks.12

Figure 2: How DBP works together with other clock genes in the SCN.1

